Effect of zinc ion on the osteogenic and adipogenic differentiation of mouse primary bone marrow stromal cells and the adipocytic trans-differentiation of mouse primary osteoblasts.
A series of experimental methods including 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) test, alkaline phosphatase (ALP) activity measurement and Oil Red O stain and measurement were employed to assess the effect of zinc ion on the osteogenic and adipogenic differentiation of mouse primary bone marrow stromal cells (MSCs) and the adipogenic trans-differentiation of mouse primary osteoblasts. The results showed that except for individual concentrations of zinc ion there was no effect on the proliferation of MSCs and osteoblasts. Zinc ion inhibited the osteogenic differentiation of MSCs at all the concentrations tested. It also inhibited adipogenic differentiation at all concentrations tested except 10(-9)mol/L. Both of the inhibition effects were attenuated with time increasing. Zinc ion depressed adipocytic trans-differentiation of osteoblasts at concentrations of 10(-11) and 10(-10)mol/L, but the effect could be reversed to promote or even be removed when concentration was increased. It suggests that the influence of zinc ion on osteogenic, adipogenic differentiation of MSCs and adipocytic trans-differentiation of osteoblasts depends on zinc ion concentrations and incubation time. The protective effects of zinc ion on bone may be mediated by modulating differentiation of MSCs away from the adipocytes and inhibiting adipocytic trans-differentiation of osteoblasts. This may in turn promote osteoblast formation and reduce secretion of cytokines which may inhibit osteoclast formation and activation. These findings may be valuable for better understanding the mechanism of the effect of zinc ion on bone.